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Description

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

The present invention relates to method of manu-
facturing a metal polygon mirror and, more particularly,
to a method of improving the mirror-cutting properties of
a sheared surface obtained when a product (to be re-
ferred to as a mirror blank hereinafter) to be flattened
and finished into a mirror is manufactured by a shearing
process such as press working.

DESCRIPTION OF THE RELATED ART

Conventionally, a polygon mirror is manufactured
by the following method. First of all, a polygon mirror
blank which is almost the completed shape of a polygon
mirror is manufactured by a shearing process such as
press working. The polygon mirror blank is then mirror-
cut to complete a polygon mirror. If, however, a polygon
mirror blank is manufactured by press working, the re-
sultant surface to be mirror-cut becomes a pressed sur-
face such as a shaved or forged surface. That is, the
surface layer have undergone considerable work-hard-
ening/change in quality. For this reason, even if anneal-
ing is performed, the cutting properties are poor, and
surface irregularity and the like occur when a mirror-cut-
ting process is directly performed. In order to prevent
this, in a conventional method, a surface of a polygon
mirror blank which is obtained by press working is sub-
jected to entire surface peeling by a cutting process.

As described above, since the surface of a polygon
mirror blank manufactured by press working, which is to
be formed into a mirror surface has poor surface cutting
properties, a peeling process is required as a pre-proc-
ess for finish-cutting. This peeling process, however, de-
mands high precision to ensure high precision for finish-
cutting to be performed afterward, and hence a high-
precision cutting machine is required for the peeling
process. For this reason, the conventional process
method has the following drawbacks.

(1) Even if high polygon mirror blank precision can
be ensured with press working precision, the press
working precision cannot be effectively used be-
cause a peeling process is required.

(2) In order to maintain high working precision re-
quired for a polygon mirror blank in a peeling proc-
ess, tool abrasion management and machine pre-
cision management are required. For this reason,
the machine operating efficiency cannot be im-
proved.

(3) In order to guarantee working precision, the cut-
ting speed is limited. For this reason, the working
time cannot be shortened.

(4) A high-precision cutting machine is expensive

10

15

20

25

30

35

40

45

50

55

but is poor in productivity and cannot properly cope
with variations in production. More specifically, if an
equipment investment is made in accordance with
the maximum production, a decrease in production
leads to an increase in depreciation cost, resulting
in an increase in cost.

From S.M. Allen et al. in IBM Technical Disclosure
Bulletin, Vol. 26, No. 2 (July 1983), pages 559 - 560, a
manufacturing technique for machining optical surfaces
on a multifaced mirror is disclosed by offsetting the fly-
cutter from the center of the facet to angle any resulting
tool marks. In that manner, a laser beam reflected from
afacet is reflected across multiple tool marks, thus elim-
inating the effect of the high local slope error in a single
mark.

SUMMARY OF THE INVENTION

The present invention, therefore, has been made in
consideration of the above problem, and has as its ob-
ject to provide a method of manufacturing a metal pol-
ygon mirror with excellent workability, which can effec-
tively use the precision of a polygon mirror blank ob-
tained by press working by omitting a peeling step,
thereby improving the productivity.

This object is attained by the features of claim 1.
Advantageous developments of the invention are de-
fined in the subclaims. A preferred use of the metal pol-
ygon mirror manufactured by the method according to
the invention is for an image forming apparatus (claim
6).

Other objects and advantages besides those dis-
cussed above shall be apparent to those skilled in the
art from the description of a preferred embodiment of
the invention which follows. In the description, reference
is made to accompanying drawings, which form a part
hereof, and which illustrate an example of the invention.
Such example, however, is not exhaustive of the various
embodiments of the invention, and therefore reference
is made to the claims which follows the description for
determining the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a view showing the manner in which a mir-
ror-working cutting tool enters a press-worked sur-
face in a conventional method;

Fig. 2 is a view showing the manner in which a mir-
ror-working cutting tool enters a press-worked sur-
face in a method to which an embodiment of the
present invention is applied;

Fig. 3is a view showing a state wherein an exposed
portion is formed on a polygon mirror blank manu-
factured by press working;

Fig. 4 is a side view showing the mirror blank in Fig.
3 when viewed from below;

Fig. 5 is an enlarged view of a portion B in Fig. 3;
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Fig. 6 is a view showing the shape of a polygon mir-
ror blank having undergone a press working step
using a pressure generating unit and a die;

Fig. 7 is a side view showing the mirror blank in Fig.
6 when viewed from below;

Fig. 8 is a view for explaining the optical unit of an
image forming apparatus having a manufactured
polygon mirror;

Fig. 9 is a schematic view showing an apparatus for
manufacturing a polygon mirror blank by blanking;
Fig. 10 is a schematic view showing the structure
of a working machine for working exposed portions
on a polygon mirror blank;

Fig. 11 is a view showing another embodiment in
which exposed portions are formed on a polygon
mirror blank;

Fig. 12 is a side view showing the mirror blank in
Fig. 11 when viewed from below;

Fig. 13 is a schematic view showing the structure
of a working machine for working exposed portions
on a polygon mirror blank according to still another
embodiment; and

Fig. 14 is an enlarge view of a rotary tool.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

A preferred embodiment of the present invention
will be described in detail below with reference to the
accompanying drawings.

Prior to a description of an embodiment of the
present invention, a case wherein a finishing process is
performed in a conventional process for a metal polygon
mirror without performing a peeling process will be de-
scribed below.

Fig. 1 shows the manner in which a mirror-working
cutting tool 7 enters a press-worked surface 2a to be
formed into a mirror when a press-worked polygon mir-
ror blank 10 is to be mirror-worked by a conventional
method. The mirror-working cutting tool 7 is designed
such that a single-crystal diamond tip 5 is bonded to a
distal end portion of a cutting tool shank 6. Referring to
Fig. 1, as described above, since no peeling process is
performed for the press-worked polygon mirror blank
10, quality-changed/hardened surface layers 4a and 4b
produced by press working are formed on the surface
layer of the blank 10.

In the conventional method, when the press-worked
polygon mirror blank 10 is to be mirror-cut, the single-
crystal diamond tip 5 is caused to enter the press-
worked surface 2a to be formed into a mirror from a
press-worked surface 2b, as indicated by an arrow A in
Fig. 1. Upon cutting off the quality-changed/hardened
surface layer 4b, the single-crystal diamond tip 5 proc-
esses the press-worked surface 2a to be formed into a
mirror. For this reason, the mirror-working cutting tool 7
supported by an air spindle having relatively low rigidity
produces small vibrations upon cutting off the press-
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worked surface 2b. As a result, the kerf (the cut edge
surface) is disturbed. Once vibrations are produced, the
vibrations are not easily removed. For this reason, the
vibrations of the mirror-working cutting tool 7 affect a
process or the press-worked surface 2a. In addition, the
quality-changed/hardened surface layer 4b on the sur-
face layer material tends to attach to the single-crystal
diamond tip 5. If a deposit is produced on the edge of
the single-crystal diamond tip 5, the processed surface
is damaged.

Fig. 2 shows the manner in which a mirror-working
cutting tool 7 enters a press-worked surface 2a to be
formed into a mirror when an embodiment of the present
invention is applied. Referring to Fig. 2, reference nu-
merals 2a and 2b denote press-worked surfaces; 4a and
4b, quality-changed/hardened surface layers; 5, a sin-
gle-crystal diamond tip; 6, a cutting tool shank; and 7, a
mirror-working cutting tool constituted by the single-
crystal diamond tip 5 and the cutting tool shank 6. An
arrow A indicates the moving direction of the mirror-
working cutting tool 7.

As shown in Fig. 2, in this embodiment, an intersect-
ing portion between the press-worked surfaces 2a and
2b is cut to expose a material inside the quality-
changed/hardened surface layer so as to form an ex-
posed portion 8. The exposed portion 8 is formed on a
polygon mirror blank 10 by a cutting process before the
press-worked surface 2a is worked with the mirror-work-
ing cutting tool 7. With this operation, the shock of the
entrance of the mirror-working cutting tool 7 into the
press-worked surface 2a can be reduced. In addition,
since the edge of the single-crystal diamond tip 5 does
not come into contact with the quality-changed/hard-
ened quality-changed/hardened surface layer 4b, a sub-
stance will not be attached to the single-crystal diamond
tip 5. The removal amount of the quality-changed/hard-
ened surface layers 4a and 4b (the depth of the exposed
portion 8) may be set such that a dimension g in Fig. 2
is larger than a cutting margin in a mirror-cutting proc-
ess. In general, however, the removal amount must be
set to be 0.03 mm or more in consideration of the ma-
chine precision of a mirror-cutting machine and blank
precision. In order to set the removal amount of quality-
changed/hardened surface layer to be 0.03 mm or less,
the precision of the working machine must be consider-
ably increased. With a removal amount of 0.5 mm or
more, if a quality-changed/hardened surface layer is re-
moved by performing one cutting, problems are posed
in terms of the rigidity and clamping force of the work,
the durability of the tool, the rigidity of the machine, and
the like. For this reason, working must be performed
twice or more. In consideration of the working efficiency,
therefore, the removal amount is preferably set to be
0.083 mm to 0.5 mm. Note that the roughness of the sur-
face of each exposed portion 8 is setto be 6.3 S or less,
i.e., Rmax = 6.3 um, in this embodiment.

In this manner, a portion, of the press-worked sur-
face 2a to be formed into a mirror surface, which the



5 EP 0 706 066 B1 8

mirror-working cutting tool 7 enters, i.e., an intersection
portion as a ridge portion between the press-worked
surfaces 2a and 2b, is removed by cutting, grinding, or
the like by a depth of 0.03 mm or more. The mirror-work-
ing cutting tool 7 is then caused to enter the resultant
portion of the press-worked surface 2a of the polygon
mirror blank 10. With this process, the mirror-cutting ef-
ficiency can be improved. The pressed surface to be
formed into a mirror therefore need not be subjected to
an entire surface peeling process unlike the convention-
al scheme, thereby allowing effective use of the surface
precision of press working. Note that the roughness of
a mirror surface having undergone mirror working is set
to be Bmax = 0.05 um in this embodiment.

A detailed example of the formation of the exposed
portions 8 on the polygon mirror blank 10 will be de-
scribed next.

Fig. 3 shows a state wherein the exposed portions
8 are formed on the polygon mirror blank 10 manufac-
tured by press working. Fig. 4 is a side view showing the
polygon mirror blank 10 in Fig. 3 when viewed from be-
low. Referring to Figs. 3 and 4, reference numeral 1 de-
notes a forged or rolled surface of the polygon mirror
blank 10; 2a to 2f, press-worked surfaces formed by a
forging or shaving process, which surfaces are formed
into mirror surfaces in the subsequent mirror-cutting
process; and 3, a reference hole formed in the press-
worked polygon mirror blank 10. Reference symbols g,
b, ¢, d, e, and f denote dimensions from the central po-
sition of the reference hole 3 formed in the center of the
press-worked polygon mirror blank 10. Fig. 5 is an en-
larged view of a portion B in Fig. 3.

Fig. 6 shows the shape of the polygon mirror blank
having undergone a press working process using a
pressure generating unit and a die. This blank is manu-
factured by working an aluminum plate or rod member
using a press or a cutting machine. Fig. 7 is a side view
of the polygon mirror blank in Fig. 6 when viewed from
below. After this press working, the polygon mirror blank
10 works with high precision to prevent the remains and
irregular margins.

Fig. 3 shows a shape obtained by cutting the poly-
gon mirror blank 10 in Fig. 6, which has undergone such
press working, in such a manner that ridge portions be-
tween the forged or rolled surface 1 of the material and
the press-worked surfaces 2a to 2f and ridge portions
between the press-worked surfaces 2a to 2f are cut by
a depth of 0.03 mm or more.

In cutting the blank in Fig. 6 into the blank in Fig. 3,
the reference hole 3 formed in the center of the polygon
mirror blank 10 is chucked on a lathe, and the ridge por-
tions between the forged or rolled surface 1 and the
press-worked surfaces 2a to 2f are cut by a depth of
0.08 mm or more so as to form the blank into the shape
shown in Fig. 3. In addition, each of the ridge portions
between the press-worked surfaces 2a to 2f is cut from
the top by a depth of 0.03 mm or more in the shape of
"R" shown in Fig. 5. By setting the polygon mirror blank
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10, manufactured by a press working process, on the
lathe only once in this manner, the 18 ridge portions be-
tweenthe press-worked surfaces 2ato 2f can be peeled.
The peeled portions become the exposed portions 8.

Note that an etching method can be applied to a
method of detecting the presence of the quality-
changed/hardened surface layers 4a and 4b.

First of all, a surface to be etched is subjected to
mirror-cutting or mirror-lapping. The resultant surface is
then dipped into an about 10% aqgueous hydrogen fluo-
ride solution for about 25 seconds, and the manner in
which the surface is roughened in the process of etching
is observed. A portion having a composition different
from that of the base member is roughened because of
a difference in etching rate. When a quality-changed/
hardened surface layer is observed with a microscope,
a sandy portion is observed near the surface layer. With
this operation, the presence of the quality-changed/
hardened surface layer can be checked.

When the polygon mirror blank 10 obtained by peel-
ing/cutting the ridge portions between the press-worked
surfaces 2ato 2f in Fig. 3 is to be mirror-cut, the mirror-
working cutting tool 7 always enters the press-worked
surfaces 2a to 2f from the portions where the material
surfaces are exposed by the peeling/cutting process.
Since the mirror-working cutting tool 7 enters from a ma-
terial surface, the shock at the start of cutting is reduced,
and the vibrations of the mirror-working cutting tool 7
are suppressed. In addition, since the mirror-working
cutting tool 7 is not brought into contact with any quality-
changed/hardened surface layer produced upon press
working, a quality-changed/hardened substance will not
be attached to the mirror-working cutting tool 7. With
these effects, the mirror-cutting process can be greatly
improved.

Fig. 8 is a view for explaining the main part of the
optical unit of an image forming apparatus having a pol-
ygon mirror 46 manufactured in the above manner.

An optical unit 40 comprises a scanner motor/motor
driver 44, the polygon mirror 46, a toric lens 50, a hori-
zontal synchronization (BD) lens 52, a BD mirror 54, a
semiconductor laser/laser driver 56, a cylindrical lens
58, an optical unit holding member 42 for housing these
parts and units, and the like.

The optical unit 40 in Fig. 8 is designed to scan a
laser beam from the semiconductor laser/laser driver 56
onto a photosensitive drum through the spherical lens
48 and thetoric lens 50 by rotating the polygon mirror 46.

Fig. 9 is a schematic view showing an apparatus for
manufacturing a polygon mirror blank by blanking.

Referring to Fig. 9, works to be press-worked are
stored in a supply side work stocker 110. A robot 112
takes out a processed work from a die mounted on a
press machine 114, and discharges it onto a conveyor.
At the same time, the robot 112 supplies a work, taken
out from the supply side work stocker, to the die. The
processed work discharged onto the conveyor is con-
veyed on the conveyor to be stored in a discharge side
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work stocker. A polygon mirror blank like the one shown
in Fig. 6 is manufactured by operating a press machine
having such an arrangement, in which a die for each
step is mounted.

Fig. 10 is a schematic view showing the structure
of a working machine for working the exposed portions
8 of the polygon mirror blank 10.

This working machine is constituted by a chuck and
an NC lathe with a cutting tool. While the polygon mirror
blank 10 mounted on a rotating spindle 150 through a
chuck 152 is rotated, a table 156 on which a cutting tool
154 is mounted is moved in the X and Z directions to cut
the ridge portions of the polygon mirror blank 10. In this
case, the cutting tool 154 is moved as indicated by an
arrow B to work the upper surface of the blank 10, and
is moved as indicated by an arrow C to work the lower
surface of the blank 10. The cutting tool 154 is also
moved as indicated by an arrow D to work the outer
shape of the blank 10. In this manner, the exposed por-
tions 8 are formed on the polygon mirror blank 10. Note
that the mirror surface of the polygon mirror blank 10 is
worked by a known cutting machine.

(Other Embodiments)

Fig. 11 shows another embodiment in which ex-
posed portions 8 are formed on a polygon mirror blank
10. Fig. 12 is a side view showing the polygon mirror
blank 10 in Fig. 11 when viewed from below. In this em-
bodiment, 18 ridge portions in which press-worked sur-
faces 2ato 2f of the polygon mirror blank 10 having un-
dergone press working are contact are C-chamfered.
With this process as well, since a mirror-working cutting
tool 7 enters from the material surface in mirror-cutting
each of the press-worked surfaces 2a to 2f, the mirror-
cutting efficiency are greatly improved.

Fig. 13 is a schematic view showing the structure
of a working machine for working the exposed portions
of a polygon mirror blank 10 according to still another
embodiment.

This working machine is constituted by a machining
center or an NC milling machine. While a rotating tool
(end mill) 142 mounted on a rotating spindle 140 is ro-
tated, a spindle driving mechanism 144 is moved in the
X, Y, and Z directions to cut the ridge portions of a pol-
ygon mirror blank 10 fixed to a clamping jig 146. Fig. 14
is an enlarged view of the rotary tool. The distal end por-
tion of the rotary tool is formed into a conical shape hav-
ing a vertical angle of 90°. As shown in Fig. 14, the rotary
tool is brought into contact with the polygon mirror blank
10 to chamfer each ridge portion at 45°.

The portions to be formed into mirror surfaces are
worked in the same manner as in the above embodi-
ment.

As described above, with the use of the simple proc-
ess of exposing a material surface by performing a cut-
ting or grinding process for only a small area, of each
press-worked surface formed by mirror-cutting with a re-
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quired surface precision, which the mirror-cutting tool
enters, a mirror surface can be directly obtained by a
mirror-cutting process. The following effects therefore
can be obtained.

(1) Inthe conventional scheme, when an entire sur-
face to be formed into a mirror is to be cut while the sur-
face precision (surface roughness, parallelism, oppos-
ing surface distance, squareness with respect to a ref-
erence axis, and adjacent surface angle) required for a
mirror-cutting process is satisfied, the cutting speed is
limited to about 800 mm/min. In contrast to this, in the
above embodiments, the biting amount is small because
each ridge portion only needs to be slightly peeled, and
the allowable range of precision is large, i.e., the range
of depth of 0.03 mm or more to 0.5 mm or less. For this
reason, a cutting speed of about 4,000 mm/min can be
attained, and the number of steps can be reduced to 1/5
that in the conventional scheme.

The cutting speed will be described below. The
above cutting speed is accurately defined as a cutting
feed speed. A cutting speed of 4,000 mm/min indicates
that the cutting feed speed in an end mill process is
4,000 mm/min. The cutting feed speed of the end mill is
determined by the number (n) of blades of the tool, the
feed amount (€) per blade, and the rotational speed (S)
of the spindle. The feed speed (F) is given by

F=nx€x$8

The parameters n, €, and S for determining this feed
speed are determined as follows.

The number of blades of the tool is determined by
the tool cost, the maximum rotational speed of the spin-
dle of the machine to be operated, the maximum cutting
feed speed, and the feed amount per blade. The feed
amount per blade is determined by using a standard cut-
ting condition table on the basis of the material to be cut,
the tool, the cutout amount, and the cutout width. The
rotational speed is determined in accordance with the
optimal cutting speed determined by the material to be
cut and the tool.

In practice, however, when the material to be cut is
aluminum, these parameters are determined by the per-
formance of the machine to be operated. If, for example,
the tool is made of diamond, the cutting speed is 500 m/
min or more. If the tool diameter is 20 mm, the rotational
speed is 7,962 rpm or more. In this case, if the maximum
rotational speed of the machine is 8,000 rpm, the rota-
tional speed of the spindle is 8,000 rpm. If, therefore,
the feed amount per blade is set to be 0.1 mm, the cut-
ting feed speed of the machine having four blades is giv-
en by

F=nx€xS=4x0.1x8,000 = 3,200 (mm/min)

The feed amount per blade is set to attain a required
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surface roughness. This setting is based on the rigidity
of the machine, the deflection tolerance of the spindle,
the rotational vibrations, and the blade rigidity. Even with
the same tool and processes under the same condi-
tions, the surface roughness varies depending on the
machine to be operated. For this reason, in practice, the
cutting feed speed is determined depending on the ma-
chine to be operated.

In this embodiment, if the cutting speed is deter-
mined in consideration of these points, a high cutting
speed of about 4,000 mm/min can be attained by using
a four-blade end mill with a spindle rotational speed of
12,500 rpm and a feed amount of 0.08 mm per blade.

(2) In the conventional scheme, when a surface to
be formed into a mirror is to be subjected to an entire
surface cutting process, the surface precision required
for a mirror-cutting process must be maintained in the
entire surface cutting process as well. For this reason,
a high-precision cutting machine is required. In the
above embodiments, however, since the surface toler-
ance obtained by press working can be effectively used,
a high-precision cutting machine is not required. Al-
though a working machine for peeling ridge portions is
required instead, the equipment cost per machine is 2/5
or less of that of a high-precision cutting machine. In
addition, as described in item (1), since the production
capacity is five times that of the high-precision cutting
machine, the investment in plant and equipment can be
reduced to 1/2 or less. Variations in depreciation cost
due tovariations in production therefore are much small-
er than those in the conventional scheme.

(3) The dimension g in Fig. 2 is the peeling depth of
each ridge portion on a mirror surface, and remains the
same in a chamfering process. This peeling depth or the
chamferingamount needs to be several tens um or more
in consideration of a margin in a mirror-cutting process.
The upper limit is determined by the width x the length
of a press-worked surface to be formed into a mirror and
the width x the length of an effective mirror surface re-
quired after mirror working. In order to save a material
cost, the differences in width and length between the
two surfaces are setto be 1 mm or less. For this reason,
the upper limit of the peeling depth or the chamfering
amount is 0.5 mm or less. Since the peeling depth or
the chamfering amount may be controlled to be 0.2 mm
+0.15 mm in a manufacturing process, the necessary
working tolerance can be easily maintained. In a peeling
process using an entire surface cutting process in the
conventional scheme, a manufacturing tolerance of
+0.01 mm must be maintained, and hence tool abrasion
management and machine tolerance management are
time-consuming processing. For this reason, a machine
operating efficiency of 85% or more cannot be attained.
According to the above embodiments, however, a ma-
chine operating efficiency of 95% or more can be at-
tained.

As described above, according to the above em-
bodiments, the simple process of cutting the ridge por-
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tions of the respective press-worked surfaces is addi-
tionally performed for a polygon mirror blank having un-
dergone high-precision press working. With this simple
process, the mirror-cutting properties of each press-
worked surface to be formed into a mirror surface can
be greatly improved.

Various changes and modifications of the above
embodiment can be made.

For example, the above embodiments have exem-
plified the polygon mirrors having six surfaces. Howev-
er, the present invention can be applied to other polygon
mirrors to obtain the same effects as those described
above by peeling the ridge portions of surfaces to be
formed into mirror surfaces in the same manner as de-
scribed above.

As has been described above, according to the met-
al mirror and the method of manufacturing the same of
the present invention, in the first step, each intersecting
portion between surfaces, of a mirror blank, which are
to be finished into mirror surfaces are cut off to expose
a material portion having undergone no work-hardening
nor change in quality. In the second step, the mirror-
working cutting tool enters from the exposed portion to
perform mirror working, thereby preventing the mirror-
working cutting tool from cutting a portion having under-
gone work-hardening or a change in quality when the
tool enters the polygon mirror blank. With this operation,
abrasion of the mirror-working cutting tool and a degra-
dation in cutting efficiency can be prevented. For this
reason, a peeling process in the conventional scheme
can be omitted, and the working precision of the polygon
mirror blank manufactured by press working can be ef-
fectively utilized. In addition, the productivity can be im-
proved.

Furthermore, by cutting each ridge portion between
surfaces to be subjected to mirror working by a depth of
0.083 mm or more, a portion having undergone work-
hardening or a change in quality upon press working can
be reliably cut off to reliably expose a material portion.

The present invention is not limited to the above em-
bodiments and various changes and modifications can
be made. Therefore, to apprise the public of the scope
of the present invention the following claims are made.

Claims

1. A method of manufacturing a metal polygon mirror
(46) comprising:

- thefirst step of working a mirror blank (10) from
a metal base material by a shearing process,
this shearing process resulting in a modified
surface layer (4a, 4b) having different mechan-
ical characteristics to the remainder of the mir-
ror blank (10),

- the second step of cutting away with a first cut-
ting tool (142, 154) the ridge portions where
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neighbouring surfaces (2a, 2b, ... 2f) of said
mirror blank (10) intersect by cutting into the
mirror blank by a predetermined amount (g)
such that the corresponding portion of the mod-
ified surface layer (4a, 4b) of the mirror blank
(10) which underwent a change in its mechan-
ical characteristics in the first step is completely
removed inside the kerf (8) generated in the
second step,

- the third step of finishing each of the surfaces
(2a, 2b, ... 2f) whereby a mirror-working second
cutting tool (7) is used which enters said mirror
blank (10) at a cut edge where the ridge portion
was cut away in the second step.

2. The method according to claim 1, wherein the pre-
determined amount (g) is a depth of not less than
0,03 mm.

3. A method according to claim 1 or 2, wherein a sur-
face roughness of each mirror surface to be proc-
essed in the third step is set to be

Rmax = 6,3 um.

4. A method according to claim 1, 2 or 3, including
forming chamfered portions on the ridge portions
between the upper and lower mirror surfaces to be
processed in the second step.

5. A method according to any one of claims 1 to 4,
wherein said mirror blank (10) is formed from a met-
al base material.

6. Use of the metal polygon mirror manufactured by
the method according to any one of claims 1 to 5
for an image forming apparatus.

Patentanspriiche

1. Ein Verfahren zur Herstellung eines metallischen
Polygonspiegels (46) umfassend:

- einen ersten Schritt zum Bearbeiten eines
Spiegelrohlings (10) aus einem Metallbasisma-
terial durch ein Scherverfahren, wobei dieses
Scherverfahren eine modifizierte Oberflachen-
schicht (4a, 4b) mit unterschiedlichen mecha-
nischen Eigenschaften gegenlber dem restli-
chen Spiegelrohling (10) ergibt,

- einen zweiten Schritt zum Wegschneiden mit
einem ersten Schneidwerkzeug (142, 154) der
Kantenbereiche, an welchen Nachbarflachen
(2a, 2b, ... 2f) des Spiegelrohlings (10) anein-
anderstofB3en, durch Schneiden in den Spiegel-
rohling um einen vorbestimmten Betrag (g) der-
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art, daf3 entsprechende Bereiche der modifi-
zierten Oberflachenschicht (4a, 4b) des Spie-
gelrohlings (10), die einer Anderung in ihren
mechanischen Eigenschaften im ersten Schritt
unterzogen worden sind, vollstandig innerhalb
des im zweiten Schritt erzeugten Kerbschnitts
(8) entfernt werden, und

- einen dritten Schritt zum Endbearbeiten einer
jeden der Flachen (2a, 2b, ... 2f), wobei ein
zweites Spiegelbearbeitungsschneidwerkzeug
(7) verwendet wird, das an dem Spiegelrohling
(10) an einer Schneidkante, an der der Kanten-
bereich im zweiten Schritt weggeschnitten wur-
de, eindringt.

Verfahren nach Anspruch 1, bei dem
der vorbestimmte Betrag (g) eine Tiefe von nicht
weniger als 0,03 mm ist.

Verfahren nach Anspruch 1 oder 2, wobei

die Oberflachenrauheit einer jeden zu bearbeiten-
den Spiegeloberflache im dritten Schritt auf Rmax
= 6,3 um eingestellt wird.

Verfahren nach Anspruch 1, 2 oder 3, umfassend
das Ausbilden von gefasten Bereichen auf den
Kantenbereichen zwischen den im zweiten Schritt
zu bearbeitenden oberen und unteren Spiegelober-
flachen.

Verfahren nach einem der Anspriche 1 bis 4, bei
dem

der Spiegelrohling (10) aus einem Metallbasisma-
terial ausgebildet wird.

Verwendung des nach dem Verfahren gemés ei-
nem der Anspriche 1 bis 5 hergestellten metalli-
schen Polygonspiegels fiir eine bilderzeugende
Vorrichtung.

Revendications

Procédé de fabrication d'un miroir polygonal métal-
lique (46) comprenant :

- la premiére étape consistant a travailler par un
processus de cisaillement une ébauche (10) de
miroir & partir d'une matiére de base métallique,
ce processus de cisaillement aboutissant a une
couche de surface modifiée (4a, 4b) ayant des
caractéristiques mécaniques différentes de
celles de la partie restante de I'ébauche (10) de
miroir,

- la deuxiéme étape consistant a découper a
l'aide d'un premier outil de coupe (142, 154) les
parties d'arétes situées a l'intersection de sur-
faces voisines (2a, 2b, ... 2f) de ladite ébauche
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(10) de miroir en coupant dans I'ébauche du mi-
roir d'une quantité prédéterminée (g) telle que
la partie correspondante de la couche de sur-
face modifiée (4a, 4b) de I'ébauche (10) de mi-
roir, qui a subi une modification de ses carac-
téristiques mécaniques dans la premiére éta-
pe, soit totalement enlevée a l'intérieur de l'en-
taille de coupe (8) générée dans la deuxiéme
étape,

- la troisidme étape consistant & finir chacune
des surfaces (2a, 2b, ... 2f), dans laquelle un
second outil de coupe (7) de travail de miroir
est utilisé, lequel pénétre dans ladite ébauche
(10) de miroir & un bord coupé ou la partie d'aré-
te a été enlevée par coupe dans la deuxieme
étape.

Procédé selon la revendication 1, dans lequel la
quantité prédéterminée (g) est une profondeur qui
n'est pas inférieure 2 0,03 mm.

Procédé selon la revendication 1 ou 2, dans lequel
la rugosité de surface de chaque surface du miroir
devant étre traitée dans la troisiéme étape est éta-
blie de fagon & étre Rmax = 6,3 um.

Procédé selon la revendication 1, 2 ou 3, compre-
nant la formation de parties chanfreinées sur les
parties d'arétes entre les surfaces supérieure et in-
férieure du miroir devant étre traitées dans la
deuxiéme étape.

Procédé selon I'une quelconque des revendications
1 & 4, dans lequel ladite ébauche (10) de miroir est
formée a partir d'une matiére de base métallique.

Utilisation du miroir polygonal métallique fabriqué
par le procédé selon I'une quelconque des revendi-
cations 1 & 5 pour un appareil de formation d'ima-
ges.
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